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1020010023541 #^ ^^>: 2001/9/6 

^ ^^-Br ^^t^^^^ ^^}^^ 71^ xfl^ofl ^<^^ 3|;gol 

Bin ^^^-^^^ ^^Hl^ 7]^aflo11 ^-g-oflull- AVo^ B]-^^ 

4^-8-^21- aV-g-Al?^, ^^^^^ ^]7]^}3L, 

£. 1 
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1020010023541 #^ 'U^}: 2001/9/6 

^± ^^>^1 ^ ^l2:«c}-^ {Carbon Molecular Sieve and Process for 
Preparing the Same} 

£ 1^ M-^ifl^ ^^>^u];g ^V^^^li^f. 

S. 2^ SBA-15^ CMK-3^ X-^ ^tfl* M-E^-iflfe ZLBflS-Olcf. 

3-& CMK-3^ ^^^^ M-Bl-vfl^ ZLBfl^olJi, ^<as.^ 

-^^^-^^-^-^il 3^-^>^M^-^><^>ej(Kruk-Jaroniec-Sayari) ^ 

:£ 5a^ ^1^*^^^!^ ^^wiofl iti-^ ^^^^ ^^^^^^ ^^n^^M 

CMK-3^ X-^ 2)^ M-Bl-ifl^ ZLEflSo]::^.. 

S. 6^ <>H1€^^ <^l-§-^M CMK-3^ X-^ ^Bfl* M-Ef.ifl^ ZL 

£. 7^ CMK-521 t+Ei-ifl^ ^^l-^i^l^ >^>^<^lc1-. 
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^ 1020010023541 ^^ "^^l: 2001/9/6 

S. 8^ SBA-155if CMK-5^ X-^ ^€ ^Efl» M-Efi^^ ZLSflSolcf. 

3^-;<>S.q^-A>e>>Hl o.^ CMK-5^ 37l ^ 

£ 10^ ^#^-^5- CMK-5^ X-^ sj^ ^Hfll- 

£ 11^ €2)-^ <a:#^ ^^^:£<^1 ^*><^ X-^ :S| 

:£ 12fe CMK-SSif %^^E}-oi] ^^]^ B^^o^ ^^o)] ^.v^o] a> 



^, ^ ^'^^ ^11^ ^^^-^^^ ^7;H1^ 71^ vfl:f-oil ^^tb 

<15> cf^A^ 1-^ ^ ^l#5l-olM5q- ^<a^ 371^1 71^0] <a^l2^0.s 
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1020010023541 #^ ^>^>: 2001/9/6 

^7l^ ^:^m<^l cflt!: -Jd^^^^ l^-B^-l^H.S. ole^^ ^^^^^ o]^^ ^nfl 

^It^l ^^Hl l^^v^^^^i- vfl^^h 

o^, 371S. 7l^# 7>^^o1l£ 1-^*>JI. 7]^3.7]7} tfl^ 

^ 0.5nm o]^}s. ^JL, 7]^o] ^^^^o_^ n<^Z\c>] ojo^ , ^o. «.;^]-s.o^ ^i^}- 

^^^-^-^^ ^^in ^^Hl MCM-48 A>-g-^H ^^tl" 

371S1 7]^3\- ^^fl^^^^^ 7>^l^ ^^^;^>^1- ^^^^ ^ $Zt^^ ^>^<^1 

ilSi^. ^71 ^^^^ fJr^^^Hl^ ^S^q fl-^^^Sf 71^ aL7l^ ^ 

^^>^1^ ^^^^ -a-^}-^ 7l^Bfl^^ 7>^ ^^^1-^^^ MCM-48* 
. ^14^, -^*V<^ #^1=1-^^^ ^^>^1 MSU-1, SBA-1 ^ M-i^^ 

51 ^^-^S. A>-g-§}c^ ^A^^ t\.0^^ ^^o^ 

El^0.c^. o] #^#* ^Bfl ^^1^1, -6-711- *^^1, €^-1, ^ 

-^^S. -g-g-^V^^ 7]^ ol^7V #^^1 ^^sjJl Sit:!-. ^«1, ^ 
^ Jl#S >5l^^ ^ ^t:!-^, o]^^ ^ 7m^<:>H tfl^,s|-^iL4 

71- ^Itfl^ ^ o.^ 7ltfls)j7 o}^77}7]^ Jl^^AS ^-1^^ ^ 9X 

29-6 



1020010023541 ^^ ^^>: 2001/9/6 

•fe #^1=)-^^^ ^^-^^ ^>-§-^>ji, ^^y} 

"E-^^ ^^M^ 7]^ M-ic^ ^ 

<i9> ^ ^x^$] s.^^ ^xcHl^ ;^1^^>^ ^<^m. 

^^m^ 7l^^floil E].^si-i- ^-g-^^J- ^^1- ^^Ji^;<V^ ^^^11- 
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1020010023541 ^^ ^y^}: 2001/9/6 

^^i^f^-^^ ^fe ^<:1:^^H1 400 ^:^] 1400rs 7V<a^>^ . 7l^tfl 

<L>^i4mf- ^m^^^ ^]^^}^, ^^Hl* -^^e>^ 

<23> ^1 1^^^ : #^#^5^ 



Af^^ ^5^7]- ^^i:^-^^^ ^^Hl^ 7l^lflofl 4^-§-^3). 

, ^^^^^^ ^^Hl 1-^^^ ^^>€ 7l^#o] Di>^fl>^fl^ ^o_s. A^s. <^ 

7>^1^ ^;<>^1 #^^^-1 s-ig^i SBA-15, 
SBA-3 A>-§-^<^l w>^^^V3.. ^-§-^^21 cjig-^., ojig-^, c^-i^ 

^iLJL^^l-^ ^^^1^^ '^^(furfuryl alcohol). <^>^^ 
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1020010023541 ^^ 2001/9/6 

(aniline), <^H1 (acetylene) . (propylene) ^]-§-^<^l w]-#^^> 

9X^. 



<25> 2^^ : 



^4isrHl 400 vfl^l HOOrs. 7>^b[1-c^, 7l^tfl^ 1-^^ 'I^^^m^: «^H, 7] 



<27> 3^^ : ^^fil ;tfl7l 



^o«<Hl ofl^^^ ^7}^c^ ^^^M ^4. 



M-i^^ti.7> ^iJ-^^S. tiMS ^Sl- #^S.>H, SBA-15 ^ -frA>t!- 

^2im 7}^]^ ^^t^^^^ ^^-^S. A>-g-e>Jl #nfl §1- 
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1020010023541 #^ '^^^}- 2001/9/6 

'CMK-3'S ^^^>:ii, <tul^^ T#oi ^l^itt #^i=f^^^ ^^.2. 

<30> CMK-3 ^ CMK-5 ^^fl*^^-ir ^^1^1^ ^ 

^, -^7ll-#Sl ^aj->lV, ^^i. ^^^^1 ^ ^^^^^^ ^^S. 

• "^^14^ ^^-y ^-%-^]^^ ^^<=>] CMK-5 1-^^ ^^1 ^ 

S^^l Vulcan XC-72 ^dli<^ w]^ lOnfl o]^^ %>»§^ M-^^-g- 

^^^I-^t;^. ^ -Sq^^lS. ^x]^ CMK-5 <^1^** 7H> 

S. n]^o] ^ ufl, CMK-5«^1 «-^^* ^^l^m #^11^ ^^^s). ofl^# ol^^ 

^1<H1 2^-g-8:><^H %A^^ M-B^-'i ^j^S 7li:fl^T:l-. 

<31> olsr]-, ^A]c4ll- :f-^H ^ t^i^ ^d^t}7]S. oil- ^ 

<=Hl^i -^^^ ^1^* 7>^ ;^Hl7fl ^<HAi ^V^^ ^<^li=l-. 
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1020010023541 
<32> ^X\d\] i : 



%^ 'U^}: 2001/9/6 



<33> 0.5g^ E02oP07oE02o(Pluronic P123, BASF)5i)' lOmLS] 1.6M t^-§-'^^ 

(tetraethylorthosilicate, TEOS. 98%, Acros) ♦ 7}^}JL, M^^]^^. 
o]o], 35°C^]^^ 12^]^J: ^91 ^-§-^1^1^, 100°C<^l^i 6^]^ ^9} ^-§-^1^ 

<^^^^ lOOr^^l^i ^^^]^, ^^7]^^^ SBA-15* ^1S^>^ 

t^C^S: Zhao et al . , Science, 279:548, 1998). 
<34> SBA-15§ 20%(w/w) ^^^;±i ^-§-^ 5.3g^ O.OSmio] -§-^<^l 
^7H>J1, 1401CS 7>^*>«^ ^.^^A]^ c^.^, 200t:«i>H ^^-^^ 

vflofl T^Jl^-g-^ ^171*>JI, 900rollAi <t^^ 

^l^cf. olo^, ^^o.s. A>-g-^ SBA-15* 10%(w/w) ^-§-^^5- ^iTl^rH 

^di ^^H]^ CMK-3* ;*ll2:«T-^x:1-(^2:: S. 1. IE 2). S. 1-& CMK-3^ ^7:>^ 
A>^olJi, iE. 2^ SBA-15S)- X-^d ^eJ1# q-Bl-tfl^ ZL2fl 

Sojcf. £ 161]A^ li^<5l, fi^i^ ^IJ-^^S. ^<as:>7ll ^ 

9X:n., QK-So] ^^^S. ^}-%-^ SBA-15^ ^^^>7fl -R-^1*>JI 

$X^^ ^ ^ ^^1=1-. S£^. S. 2^1)^1 SBA-1555]- SBA-15« ^^^S. A> 

^tt CMK-3^ X-^ ^Bfl^ ^tij-^ ^3:<^1 Sfl^s)^ Si^ ^3.^^] ^ 

^Efls i4EfM--E.^, CMK-Sc] ^^o.^ A>-§-t!: SBA-15^ ^^^l-7ll 
^1*>J1 $1^* ^ Ht!:. ^12:^ CMK-3^ 7]^^^m ^^<^}^7] 

CMK-3S^ ^dt: S. 3). £ 3^ CMK-3 
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1020010023541 ^^ <a^>: 2001/9/6 

a.^-;^l-S.i^^-A>o>sl(Kruk-Jaroniec-Sayari) 1}"^-^^ ^tt CMK-3^ 7]^ 3. 
7] ^^£.014. £. SoflA-l S.^o]^ CMK-3fe ^^<^1 4.0nmtl "^^^ 3.7]S^ nflS 
S.<H* 7>^]i3^, BETCBrunauer-Emmett -Teller) 1 , 520m2/gol ji , 7]^ 

^3i]7V 1.3cra3«?l ^ cf^^^ ^^Hl^Aio] ^^^^ 7^^]^ o;i^^ ^ ^S^cf. 



<35> -^ aHI 2 : ^3LS^ rcj-^- CMK-3S1 

<36> ^<^], 15.8%(w/w) ^-g-^ 4.8g^ 0.04meo] -§- 

^, 20%(w/w) ^^S^ ^-§-"2^ 5.0g4 %-t> O.O6M0] ^-^^ -g-^ 20%(w/w) 
^-g-?« 5.3g3|- %^ 0.04mec>1 -g-^-^S. x:)-^!^!-^! ^e)^ ^, :?i 

S ^ ^1^^]-^^, ^^]^] 1^ ^'U^ ^^^^S. CMK-3^ ^12:*> 

o]s.o) x-^i ^«J^>^^(^^: £ 4). £ 4fe z^- -g-^-^^ .^1 

^7l-^oil X-^ 5]^<y=>a-<^l ^^^^ -a: ^ 9X9X^. 

<37> ^X\<A] 3 : f'^^^^^ ^2l^> 

* ^^^^ A>-g-t!r CMK-3^ 
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1020010023541 -^^l-: 2001/9/6 

ti.^5|-^u>til^EslBll^«y-a.^(HTABr, Acros. 99%), Ci6H33(0C2H5)2 (Brij 
52. Aldrich) ^ Ci6H33(OC2H5)io(Bri j 56, Aldrich)^! ^^^2] 
^^1-^ 35^5. cf^, 14.29g^ Ludox HS40(#S.o1:e. ^e)7>, Du Pont, 

U.S.A. )<^1 lOOg^ IM ^-5^:31- ^-§-^# ^^*><^ . 80t:<>)l>H 2^1^ -g-^ 7> 

^7}^}J1, 5^ ^^3:>5i4. 35°C<^^i 12Al^ ^ 

^ ^-S-^l^lJl, lOO'C'^l^i 12^] t}: ^-§-'*>l?l ^, ^^-i-ir «^^^al 1001C«^1 

^i>>^ ^^cf^^^ ;^lS^>$ix:}(^2:: Kim and 

Stucky, Chem. Commun. , pll59, 2000). ^^l^S^^^^l^^ ^^ti]^ 

HTABr:Ci6H33(0C2H5)2:Ci6H33(0C 2^5ho^} 0:0.14:0.86, 0.33:0.09:0.57, 
0.66:0.05:0.29 £^ l:0:0(w/w/w)<:>l JL, ol^dfl tfl^ z^-z^-o) ^^cf^^g 

^ ^^trf^^^ ^e^T'V^^Hl Ig^ O.OSmL^ ^^^l ^7]-^ 

20%(w/w) ^3.S.±i ^-g-^ 5.3g<^l ^7>*>J1, MOrs. ^i><=1-&l 71-I^Q^ ^ 

200r<=>fl^i ^^-^S ^el^H 7l^ tfl<^l ^ah^ olH>-§-t}- ^-tVoi)- 
y5il7l^>Jl, 0.04mL^ %'a:<^l ^7>^ 15.8%(w/w) ^SS.^ n^-g-^ 4.8gC'fl 

^7>t!- ^. ^^t!" ^'^-^s ^ ^^Ai^lji, ^^*H1^i 900'CS. 
^^1-. ojol, ^B^T'V^^Hl* 10%(w/w) Ir^-a: ^-§-^-^S- 

Tl^H, CMK-3* ;^lS^>Ji, ^el^V^^Hl^^- CMK-3^ X-^ s\ 

^ ^^*>5iT=1-(^3:: H 5a, £ 5b). :£ 5a^ 
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1020010023541 %^ 'U^}- 2001/9/6 

CMK-3^ X-^ Sl^ M-E^-ifl^ neflS^A-l, je^<h1 S.^]^ ^^]^ ^] 

^^tijolc^.. s 5a ^ £ 5b<^l^i ii^<=>l, ^l^*^^^!^ 
« ^Bl«m, CMK-3^ ^1}-^ ^^4^^^ ^el^>^^}^l5^ ^^1- -a-^l^> 

^^^S., 7l^S^ 37]» ^Sj-A]^ ^ oi^^ <a- ^ojcf. 

<40> -^aHI 4 : oHl^^^ CMK-3^ 



<4i> ^aHI 10)1 a-1 SBA-15* ^^^^1 wCAlCls) ^T^l-<^1 <^]^^^] 

-g-^fl^ ^7>t!: t^^, l^m ^91 -^^^^l^i JEti}.3:>j7, c^3l-^>c^, d\] 

^-^s. ^^o] ^^^}JL, uox:o\]^^ ^Si^]^]^, ^i^i- ^7] ^o^a-^ 

550*C^ 5^]:?}: d^^^^^sl^H, ^^l^o] ^^^g SBA-15«?1 AlSBA-15-1- >s)l2:§>^ri-( 
^2:: Ryoo et al., Chem. Coramun. , p2225, 1997). 
<42> ^7] AlSBA-15 Ig ^ 400°C<^1A-1 ^^B^t!: ^, SOO'CHl^i <iHl^^ 

CMK-3« ^l2:*>5ii=f(#2:: H 6). £.6^ <>H1^€^ <^1^*>*^ ^1^^ CMK-3^ 
X-^ 5]^ ^ Bill- M-Bl-ifl^ HEfl^^A^, ^X\d\] 1 tfl;^] 3<H1A] CMK-321 X- 

1 

<43> ^aHI 5 : CMK-5^ 
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1020010023541 



<a^>: 2001/9/6 



<44> ^7] ^Ajc^] AlSBA-15* ^l^^tb ^, ^^7l ^Hl^i 

AlSBA-15 AlJL Ig ^ IgS^ 7H>J1, M<^1 ^^«^>7fl 

^S.^ ^"a-^H^H 40"C^ SA]:?]: 7>^*>55l^. , 80t:5- 12^1^ 

^, ^-g^^Hl^i 900°CS. 7>^s>o^ ^^^^171J1, ^^^^ AV-g-tl: A1SBA-15# 
10%(w/w) '^-g-^i^J^S. ;^l7l*H CMK-51- ;^lSs>ji, ^Ajo^l loi)- :g.<at!- 

^o^S. 7]^^S.Mr '^<^}^^^i%^-- 2. 7, 5. 8, £ 9). £ 7^ CMK-5^ ^>^> 
^Dj^g A]-:5lo.^, CMK-3SV^ SBA-15^ 7]^<^] tfl^s]^ ^<^1 ^^7> 

^] ^31 ^M-S. ^^^S\o] ox^^ ^ ^ ^S^cf. ole^t!: SBA-152] 
S^<=^1 ''^^]¥'=>] ^^-^S 3)-g-*>c^ <^#^ S^<^lAi:^El ^ 

-§-^1^71 nfl^-^s £ 8^ SBA-ISS!^- CMK-5^ X-^ sl^ ^Efl* 

M-EVifl^ ^SflSS^i. (100)^ ^3.9] A^]7]7} xfl^^l 2)-^ ^^o] l^ef^^ ^ 
^ ^^icf. £ 9^ CMK-5fi1 ^^-Jd* M-Hl-vfl^ ZLSflSolJi. ^<?JiE^ 

^Sj- -^^Aio.^«-E^ 3-^-;^>S.q ^-A>o>el CMK-5^ 7]^ 3. 

7] ^5£:£olcf. £ 9<^l^i ^^<^1, CMK-5^ 4.2 nm^-6.0 nm^ ^ 

i^Si^H* 7}^]JL, BET ^^^^^<^l 2,050m2/g<^lc^ , 7l^^5Z)7> 2.1cm3^1 ^ cj- 

^>^>^1^ M-B^-tflS-S-, CMK-5^ ^iS. 3.7] Si] ^ 7}^]^ v^2^S. 

<45> ^Alo^l 6 : CMK-5^ 
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1020010023541 



#^ 2001/9/6 



<46> ^^o^ ^7}^o] i.og, 1.2g Sfe 2.0g^ ^l^^l-JIfe. ^^1<^1 

SSf CMK-5* ;«fl2:iS|-^cf(^;£: £.10). Sl 10-& 

^■i-^^^ ^]Si^ CMK-5fi1 X-Jd ^Bfll- q-Bl-vfl^ Zl2fl5LS.Ai, £^ 

T^^^lfe ^7}^o]t\., s. 10<^lAi :a.^oi, <^^o^ 

^7>^ofl ttj-el-, CMK-5S^ ^sj-s^V^l^, e^^^ t^S^ ^2|-^>^1 

<47> ^aHI 7 : ttl-€- CMK-5^ ^13: 

<48> <a:^o^ ^^^t£7]- 60 80r^ >ifl^*>Jl^, ^aHI 5 

-g-<^^ z^z^$] CMK-5-1- ^lS^V5ii=f(^S: £- 11).- S. 11^ 

#^^£<^1 ^^]-<^ CMK-5^ X-^ sl^ 

^ ZIBflSS-Ai, S^ofl S-A]^ ^^1^ ^-^^£.011:1-. £ 

^^^S-^l ^]3i^ CMK-5^ ^:^*>^m, e 

<49> ^aH1 8 : CMK-5^ ^^il^ahJu^l- 
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1020010023541 %^ 'U^}: 2001/9/6 

<50> ^^^n ^7H]-7l ^^}<^, ^(Vulcan XC-72)2)- ^7] 

^AHl 56\]X] ^12:^ CMK-5<^1 «)A>^S^«fl^^ ^^5}-l-(H2PtCl2-6H20)^ <^H1 

€tb ^. 300 r^^l^i 1 ^l^^^a: ^^^^el^H ^I^I^Vji. ^^o] 

50%(w/w)s1 ^^1^ z^-z^-o:| ^^ ^ufli- >fl^*>5ir1-. olo^, ^7] ^ 



<5i> IS. 1] 







iBl^ l-SV ^S}- 






CMK-5 


^tI 







<52> >S-7l JL ^^'^], CMK-5^ ^-f , ^ €^>^ 0.5711 01.^0^ 

9X^ §>^^^(Vulcan XC-72)<^1 ^^atb ^^1^1^ #5liBl 

cfltb ^^il^^h «liil?fl -S-^, CMK-5<^1 #el^Bl#ol ^^^^ 

(Vulcan XC-72)oll ^l^H ^ 2.5till ^ ^^^-s]^ ^^^=1^^* ^ 

<53> ^AHl 9 : #nflfi| H]-g.611 tilt!: 
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1020010023541 %^ 'U^}: 2001/9/6 

<54> CMK-5 5Efe l-^^ftCVulcan XC-72)<^] cflt}" ^^l^^l 16.7%, 33.3% S 

^ 50%(w/w)^ 45q^>ji^, ^7] ^A]Q^1 82)- -§-<at}: ^ ^-^ 

^ #^ll(Pt/CMK-5)5l- q-^^Cnafion)^ ^-§-^<Hl^i ^3i|-^=^«|-<^ 

70°C^]^^ :^^^}<=^ ^^^l-Tfl ^#-gr S^a]^^, z^-z)-o^ c^^ia. 
*>^i=f. ^7] cl^iai >a-^<^l'H ^^s. HCIO4 ^«fl^*Hl. 

lO.OOOrpm^ ^^S. ^^^]7]3., 900mV<^l^^^ ^^iJ:* ^^ #^11^ 

^■S «V-§-<^] cflt!: ^T^^Si^(%3^- S. 12. K 2). S. 12^ CMK-Si^ 

#1^11^ ^-§-<=fl ^tb ^ 

^1- i4El-xfl^:iHflSS.Ai. (O)^ %^^^(Vulcan XC-72)^ M-t^-xflJi 
CMK-51- M-Bi-i^T^. 5. 12oll^i CMK-5* >««>-§-«3: ^-^-^ 7] 

^o] ^0.14, ^(Vulcan XC-72)^ ^V-g-^ -^n^^ ^^"^ 

* ^ ^ 9X9X^- 

<55> ojsjtl- CMK-5S1 -f^^^^ ^(Vulcan XC-72)o|l ti\^-c^ ^tfl^ o.^ S^l 

S. 2). 

<56> [5. 2] 



^'^C*. w/w) 


Vulcan XC-72<H| -y-tll ^-^S 


16.7 


2.7 


33.3 


13:7 


50 


10.8 
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1020010023541 ^^ ^^]-: 2001/9/6 

<57> ^7] S 2«fl^-1 ^^<^1, ^ CMK-5» ol^tb "-^^ ^i^ll^V ^2flo)] A>-g- 

€ ^(Vulcan XC-72)^ o]-g.^ yj^^ ^nfl^cf ^^^^ «^ ^ ttfe^- 



<58> olAj.6|]A-l ^'^g^Jl 'S^^VS^'^l, ^ ^^^^ ^ein 

^1^ T^f^, f^^^^^J ;^1>H*H ^l^€i=f. ^ ^^21 
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1020010023541 ^^ ^;^]-: 2001/9/6 

1] 

( i ) A>-g-^ ^Bl^'V ^^^^^^ 7l^ifl<^l ^-8- 

^ ^^4i^Hl 400 vfl^l 1400TCS. 7l-^*H, 7l^iflS^ ^^«fl^l7l^ 

^. 

(iii) 7><i^ ^^^^^^ Ir^^i ^-yrsl-M-Sl- ^^-g-^^zj- ti>^ 

^a|^> ^^^^^^ ^^>^1 1-^^ SBA-15 Sfe SBA-3^ 
^1 l^J-Hl Si^l^i. 
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1020010023541 #^ ^^>: 2001/9/6 

^^sl-l-^ ^3.S.d^, 3.^S.^i 5E^ ^Ir ^^i^S t}^ 

[^^«^ 41 

^^iV, -B-S^l^ ^-a: 

[^^^J- 5] 

^^JL^^ys] "g-#(furfuryl alcohol), 

<>>^?1 (aniline), ^^Hl^ ^(acetylene) £^ SS^^(propylene)^ 

6] 

^U] 9XJL. ^ ^^2] 7}^]^ ^l^i<H» 7V^]n^ 
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1020010023541 ' ^^ 'U^}- 2001/9/6 

BET(Brunauer-Emmett -Teller) ^^^1 1 , 520m2/gol ^ , ^j-g- ^^7} 1.3cin3<?I 
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